Functional anatomy of the Drosophila microRNA-generating enzyme.
In Drosophila melanogaster, the multidomain RNase III Dicer-1 (Dcr-1) functions in tandem with the double-stranded (ds)RNA-binding protein Loquacious (Loqs) to catalyze the maturation of microRNAs (miRNAs) from precursor (pre)-miRNAs. Here we dissect the molecular mechanism of pre-miRNA processing by the Dcr-1-Loqs complex. The tandem RNase III (RIII) domains of Dcr-1 form an intramolecular dimer such that one RIII domain cleaves the 3' strand, whereas the other cuts the 5' strand of pre-miRNA. We show that the functional core of Dcr-1 consists of a DUF283 domain, a PAZ domain, and two RIII domains. Dcr-1 preferentially associates with the Loqs-PB splice isoform. Loqs-PB uses the second dsRNA-binding domain to bind pre-miRNA and the third dsRNA-binding domain to interact with Dcr-1. Both domains of Loqs-PB are required for efficient miRNA production by enhancing the affinity of Dcr-1 for pre-miRNA. Thus, our results provide further insights into the functional anatomy of the Drosophila miRNA-generating enzyme.